scious physical manifestation of psychosocial distress.
As PNES and epileptic seizures share many features, it can be difficult to differentiate between the two. 3 Diagnosis of PNES is further complicated in cases where there is a concomitant diagnosis of epilepsy. Data suggests that the prevalence of co-existing epilepsy with PNES lies between 10 and 50%. [4] [5] [6] [7] It is important to accurately diagnose PNES because treatment regimens that are appropriate for epileptic seizures (medication and possible epilepsy surgery) are inappropriate, ineffectual, costly and potentially harmful in the treatment of PNES.
We present a case of new onset PNES in a patient with previously diagnosed epilepsy. This case exemplifies how an accurate diagnosis, achieved through admission to the Epilepsy Monitoring Unit (EMU), can drastically alter prognosis and management. This case also highlights the importance of a multidisciplinary approach when dealing with conversion disorders.
case presentation
Ms X is a 44-year-old married woman who was admitted to the University Hospital EMU in August 2013, for re-investigation as a surgical candidate for her previously diagnosed epilepsy.
In March of 2004 Ms X experienced her first seizure. On November 7, 2006 Ms X was admitted to the EMU for investigation. Subdural electrodes were implanted and localized the origins of the seizures to the left anterior temporal and left orbitofrontal region. A diagnosis of left fronto-temporal epilepsy was made. At this time Ms X was offered a left temporal lobectomy plus posterior inferior frontal lobectomy. The subdural electrodes were explanted on November 30, 2006 with no complications, and the patient was discharged home December 1, 2006 with full medications. At the time, Ms X wished to proceed with surgery and was to be scheduled for the procedure. On December 14, 2006 Ms X presented to the Emergency Room in London with a headache. It was discovered that she had developed bilateral temporal lobe abscesses. Incision and needle drainage of the left postero-temporal brain abscess was performed and ceftriaxone was administered for 6 weeks. Ms X recovered well from the infection and it was the surgeon's opinion that her infection would not interfere with her ability to undergo surgery. However, the patient decided to defer surgery and opted for medical management.
With continued problematic seizures, Ms X recently decided she wished to pursue surgery. As is standard practice, she was re-admitted for further seizure monitoring to confirm seizure origin. In contrast to the seizure activity recorded in 2006, all events recorded during her 2013 evaluation revealed entirely normal EEGs. No epileptic seizures were recorded. Ms X did however, experience numerous PNES which were recorded via continuous EEG/video monitoring. In contrast to her seizures in 2006, her current spells are long in duration (5 to 45 min) and non-stereotyped, with asynchronous thrashing of arms and legs and retained consciousness. The patient reported she experiences about one event per day. Ms X's past medical history is significant for migraines (once per week), anxiety disorder with panic attacks and an anoxthalmic left eye.
Medications at the time included 1. Atenolol 50 mg 2. Vimpat 200 mg twice daily 3. Topamax 100 mg twice daily 4. Dilantin 350mg once at nighttime Ms X has a significant psychological history. As a teenager she was in a physically abusive relationship and she was sexually assaulted. In early adulthood, her first husband and her father both unexpectedly passed away. Three years ago she suffered multiple leg fractures in a serious snowmobile accident, and underwent several surgeries and significant rehabilitation.
On admission, Ms X's physical examination, including a detailed neurologic exam, was normal.
Psychological assessment included formal psychological testing, which indicated the diagnosis of conversion disorder.
discussion
The absence of electrographic evidence of epileptic seizures during Ms X's most recent admission to the EMU was an unanticipated finding. In 2006, her EEG recordings showed clear evidence of left fronto-temporal epilepsy. No PNESs were recorded at that time. Over the nine years since her diagnosis, it was presumed her epilepsy was refractory to medical therapy, as her seizures were uncontrolled by medications alone. Epilepsy surgery seemed to be the most appropriate treatment option for this patient. The importance of re-investigating her is demonstrated by the realization that her epileptic seizures are now apparently well-controlled, and that her problem is caused by new symptoms that are non-epileptic in origin. Discovering this prevented brain surgery and allowed for implementation of appropriate treatment.
The diagnosis of PNES can be difficult. Intensive video-EEG monitoring in the EMU remains the gold standard for the diagnostic evaluation of patients with conversion disorder. 8 Video-EEG simultaneously records a patient's behavior and brain electrical activity. 9 When video-EEG monitoring captures a characteristic spell while the EEG background is normal before, during and after the event, a diagnosis of PNES should be considered.
Although there are no pathognomonic clinical signs that distinguish PNES from epileptic seizures, there are some risk factors and warning signs. Psychogenic seizures are characteristically longer in duration, 10 with motor manifestations that tend to involve non-stereotyped, asynchronous, non-rhythmical thrashing of the extremities. 11 This is in comparison to epileptic seizures which (1) tend to onset earlier in life, (2) are usually brief and stereotyped and (3) generally respond at least somewhat to medication. Additionally, retained consciousness and retrospective recall of ictal events is more indicative of PNES. Psychiatric comorbidities are also common in patients with PNES. The most common include depression, anxiety, 12 post-traumatic stress disorder and personality disorders. 13 A history of physical abuse is more likely in PNES (~75%) than in epilepsy (~42%). Further, the rate of sexual abuse is higher in the PNES population (~42%) compared to the epilepsy population (19%). 10 Ms X has a good prognosis. She accepts that her current spells are psychogenic in origin and she is attending counseling. Since no epileptic seizures were recorded during her admission, we assume that her epilepsy is well controlled with medications. It is not uncommon for epileptic medications to be increased and/or added to the regime to attempt to control seizures in cases similar to this one. Inappropriate treatment, however, exposes the patient to the adverse effects of antiepileptic drugs and socioeconomic hardships -patients may be unable to work or drive or have limited social activities -and adds to the burden on healthcare resources.
In summary, this case highlights the difficulty in distinguishing between epilepsy and PNES, and emphasizes the importance of both neurological and psychological evaluation for developing a correct diagnosis. It is important to appreciate that some patients with PNES also have genuine epileptic attacks that do require anticonvulsant medications. 
